Abstract-Kingdom of Saudi Arabia has shown great commitment and support in past 10 years towards the higher education and transformation of manual governmental services to online through web. As a result number of university and egovernment websites increased but without following the proper accessibility guidelines. Due to this many disable peoples may not be fully benefited the contents available on university and government websites. According to the World Health Organization (WHO) report, there are more than one billion people all over the world facing different kind of disabilities. Almost 720,000 Saudi nationals are disable which is about 4% of total Saudi population. The objective of this study is to review the existing literature to identify the web accessibility issues in Saudi Arabian university and government websites through a systematic literature review. Several scholarly databases were searched for the research studies published on web accessibility evaluation globally and in Saudi Arabia from 2009 to 2017. Only 15 (6 based on Saudi Arabia and 9 global) research articles out of 123 articles fulfilled the selection criteria. Literature review reveals that web accessibility is a global issue and many countries around the world including Saudi Arabia are facing web accessibility challenges. Moreover web accessibility guidelines WCAG 1.0 and WCAG 2.0 are not addressing many problems which are faced by user and some guidelines were not effective to avoid the user problems. However, findings in this study open a new dimension in web accessibility to do extensive research to determine the web accessibility criterions/standards in context of Saudi Arabia.
INTRODUCTION
Websites play a vital role to get the information in different fields of life such as, education, employment, government, commerce, health care etc. These websites should be accessible for all users including disable people so that they can utilize all provided services. According to the report published on disability by the WHO, there are more than one billion people worldwide live with different kinds of disabilities [1] . These disable persons are considered as people who have long term or permanent physical, cognitive, mental, intellectual, psychological or sensory impairments which constitute a barrier or obstacle for them to fully, equally, and effectively participate in all society activities as other people [2] . Like other countries, Saudi Arabia also have reasonable number of disable person. According to the news published on Saudi national newspaper, there are almost 720,000 Saudi nationals are disable. It is around 4% of total Saudi population [3] .
In 2006 [2] , UN assembly passed a treaty for disable people"s rights which aims to promote and protect their rights. It covers a number of key areas such as employment, education, health and accessibility. The elementary issue of article 9 of the convention entails countries to determine and eradicate obstacles and barriers that hinder disabled people from accessing their environment, transportation, public facilities, services and information technologies (ICT). The United Nations have recently extended these efforts to include web accessibility in Article 9, Section-2, paragraph-h. According to United Nation treaty collection [4] , about 187 countries already signed the treaty and Saudi Arabia signed this treaty in June 2008 and makes the legislation which addresses the disability issues. This law was mainly addressing the employment and skills development which did not clearly contain the rules for web accessibility.
Study which was conducted by the UK office for disability studies noted that the main reason of using Internet by disable people was to use the services provided by the government web sites [5] .
It is very important to design and implement governmental and university websites by following the web accessibility guidelines. It will ensure that disable people can also benefit from services provided by governmental website. Therefore, in this paper we have reviewed the existing research studies conducted in Saudi Arabia and globally to identify the web accessibility issues in both university and governmental websites. Accessibility issues are highlighted and proposed the further need of in-depth research to design the web accessibility guide lines in context of Saudi Arabia. The rest of research paper is organized into seven sections: Section 2 briefly explains the web accessibility and principles of web content accessibility guidelines 2.0. Section 3 describes about the legislation on web accessibility. Section 4 discuss about the e-services provided by the Saudi government and universities. Section 5 discuss about existing research studies conducted on web accessibility. Section 6 talk about the research 
Principle 3:
Understandable  All available contents in website must be readable and easily understandable for all different type of users.  All website contents should appear and operate in predictable way.  Support should be available for users to avoid making mistakes and if mistakes are done from user than there should be mechanism to correct them.
Principle 4:
Robust  All designed website should have compatibility to run on different type of browsers and also different assistive tools can be used.
The goal of these guidelines is to promote and achieve web accessibility for people suffering with different kind of disabilities. WCAG 2.0 encompasses a series of checkpoints under 12 guidelines. W3C working group assigned priority levels to each checkpoint on bases of its impact on accessibility. Total three priority level was defined and for each there are numbers of checkpoints those need to be satisfied to achieve corresponding conformance level [8] which are listed in the following Table 2: Table 3 shows the web accessibility legislation for some of them. [11] . Now these guidelines gives the roadmap for web developers to www.ijacsa.thesai.org design websites focusing the accessibility issues and also decision makers take help to form any policy related to web accessibility. The countries those are struggling to establish their own web accessibility guidelines can modify the web content accessibility guidelines designed by W3C according to their local context as Thailand has done.
IV.
BACKGROUND ON E-SERVICE PROVIDED BY SAUDI GOVERNMENT AND SAUDI UNIVERSITIESS.
A. Internet Users:
Internet facility becomes available in KSA since 1997 [10] and its users are gradually increasing due the increase in Saudi population, improvement in infrastructure, reduction in Internet usage cost and continues improvement in quality of service. According to the internet live stats, total numbers of internet users in Saudi Arabia was about 4.7 million in year 2000 (2.2% of total Saudi population) and increased to about 20.8 million in year 2016 (64.7% of total Saudi population) [12] . These users are mainly divided into following four main categories 1) users using e-government services 2) user using university websites 3) user doing online shopping 4) user using social websites.
B. E-Services:
E-services or e-government is a process of shifting the manual government services to online by using information and communication technology. This transformation from manual to online is important because it provides easy access for all stakeholders to government e-services, reduce the personal cost, save time, increase service and increase the efficiency [6] , [13] .
The Kingdom of Saudi Arabia has shown great interest and commitment towards the transformation of manual governmental services to online. A Royal Decree [6] was issued to the Ministry of Communication and Information Technology (MCIT) in 2003 to make plans to provide all government services online through internet to all its stakeholders. In response to the Royal Decree, MCIT, Ministry of Finance (MOF) and Communication and Information Technology Commission (CITC) worked together and prepare a plan for e-government and named it Yesser. Moreover many other e-government projects have been started and implemented e.g. national smart identity card, e-payment through "Sadad", social insurance, portal for e-government, public key infrastructure, e-participation, e-procurement etc. By 2016, [14] around 2974 service are provided by all Saudi government agencies, whereas 2668 services are electronic based and only 306 services are traditional services. Saudi government divided its services in different categories for its beneficiaries; Table 4 shows the total number of services provided by government according to its category until May 2017.
According to the UN e-government survey 2016 [15] , KSA belongs to the countries which have high e-government development index (EGDI). Table 5 shows the EGDI ranking of Saudi Arabia and its components: Online Service Index (OSI), Telecommunication Infrastructure Index (TII) and Human Capital Index (HCI). Saudi Arabia has total 73 colleges and universities, among them about 26 are public sector universities which are fully funded by government [16] . King Saud University is first university which was established in 1957 and University of Jeddah is the newest university established in 2014.
Student"s enrolment in both public sector and private sector universities is gradually increasing due to the continues increase in universities during past 10 years. In 2001, total numbers of students in higher education programs were 432,000 and become 1.5 million in 2014. Moreover it is estimated that students" number will reach 2.537 million in 2022 [17] .
All colleges and universities have their own website and most of the website are bilingual (English and Arabic). These websites are not only used by current students, it can be accessed by prospective students, alumni students, program advisory committee, student"s family members, international user etc. So it is very important that users with disability can also access the website same as the normal user can access because most of the universities are providing the online services to students such as online library, online course registration, current student"s surveys and alumni surveys. Elearning was started in 2002 in Saudi Arabia [18] and since it is gradually shifting their traditional teaching system to web based learning in higher education programs. Now most of the universities in kingdom have adopted BlackBoard as Learning Management System (LMS) and smart classroom automation techniques [19] . Both faculty members and students are required to use LMS during their regular class activities e.g. organizing virtual classes, online attendance, uploading assignments, student grades etc. This transformation from traditional teaching style to e-learning demands to improve the web accessiblity of university and college websites. However exiting research studies shows that university website have many web accessibility issues which need to be handle properly.
V. EXISTING RESEARCH STUDIES ON WEB ACCESSIBILITY
Literature review reveals that many research studies have been conducted in past two decades on web accessibility around the world and few are done in Saudi Arabia as well. Following five research studies fulfilled the selection criteria which are completed since 2010 to explore the web accessibility issue for disable people in Saudi Arabia.
In 2010, Mukhtar M. Rana, et al., [20] Addin Osman [22] performed a systematic literature review to evaluate the available automatic web accessibility tools and the web accessibility of website globally and in Saudi Arabia based on the web content accessibility guidelines. Study reveals that it is required to improve the accessibility of websites globally and in Saudi Arabia and web accessibility awareness among web masters and decision makers in Saudi Arabia. Knowledge about web accessibility for decision makers and web developer is also an important factor which can affect the improvement of web accessibility.
Majed Alshamari [23] examined the homepage of three popular online shopping websites in Saudi Arabia using accessibility evaluation tools: AChecker, TAW, MAUVE, EvalAcess and Functional Assessment Evaluation 2.0. Study concluded that selected websites have navigation errors, readability errors, HTML errors, and input assistance and timing errors. Moreover they suggested some recommendation and point out that involvement of web accessibly experts in evaluation can give better results. Table 6 below present the summary of all reviewed article on web accessibility conducted globally and in Saudi Arabia. Web accessibility is a global issue and especially in developing countries web accessibility situation is not very good as compared to developed countries.
Developing countries including Saudi Arabia needs to put web accessibility as a high priority issue to solve because disable user are not fully get benefited from the eservice provided by government and universities due to poor web accessibility.
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Results shows that web accessibility is a global issue but countries those have strong accessibility law have better web accessibility situation.
Abdulmohsen et al. [32] To evaluate the e-Government websites of Saudi Arabia and Oman for conformance level with Web Content Accessibility Guidelines.
13 Saudi e-Government websites and 14 Omani e-Government websites was evaluated by tools: Multiweb, LYNX and W3C validator service.
It is concluded that less importance to provide the services for people with special need is key factor and GCC countries need to review policies make their e-Government websites more accessible. Fig. 1 shows that 87% of reviewed articles are using automatic web accessibility evaluation tools to evaluate the homepage of websites, 7% have used the literature review technique and only 6% completed their studies on the bases of interviews. Fig. 2 shows that 14 automatic web accessibility evaluation tools were used in reviewed articles and TAW is the mostly used tool followed by AChecker and EvalAccess. 
VI. RESEARCH METHODOLOGY
In this paper systematic literature review (SLR) methodology is used for the identification and critically evaluation of exiting literature in the scope of web accessibility.
A. Formation of Research question
First step in SLR is to form the research questions which need to be address. Three research questions have been defined to determine the web accessibility issue in Saudi Arabia and other countries. 
B. Identification of relevant publications/articles
Second step in SLR is to identify the relevant studies in the area of web accessibility. So we have following search strategy for the identification of studies. 2) Keywords used to search the relevant articles: Web accessibility, disability, e-government, web contents accessibility guidelines, WCAG 1.0, WCAG 2.0, accessibility evaluation.
3 Disable people around the world are not able to fully benefit from services provided by government and universities due to low web accessibility. Web accessibility need to be a key priority for Saudi government because eelectronic service share in Saudi e-government is 89.7% and mostly Saudi universities have adopted BlackBoard as learning management system (LMS) and smart classroom techniques. Following are the factors which affects the web accessibility of websites:
Literature review explore that many web accessibility issues needs to handle properly in Saudi Arabia and around the world e.g. Navigation errors, orientation issue, timing errors, text equivalent to graphics, content and scripting, validity of HTML and CSS, use of HTML5, interface design, content and scripting.
A. Effect of web accessibility legislation and proper law execution
Web accessibility legislation is an important factor which needs to address by most of the countries including Saudi Arabia. In [5] , reported that countries those have strict web accessibility legislation with proper implementation have improved web accessibility situation for disable peoples. Saudi Arabia [10] signed UN treaty for disable people"s rights in June 2008 and makes the legislation by focusing the disability issues but without clearly defined the rules for web accessibility.
B. Lack of web accessibility knowledge
Web developers and policy makers" awareness of WCAG 1.0 and WCAG 2.0 are very important to improve web accessibility but [21] , [24] reported that many web developers are unaware of web accessibility guidelines. Moreover, André Pimenta [33] made comparisons of problems faced by users with web accessibility guidelines and proved that web accessibility guidelines are not addressing many problems which are faced by user. However disability types vary from country to country, few countries (e.g. UK, Australia, US, Canada) already developed their own accessibility guidelines based on their country"s context. Recently, Ontario, one of the provinces of Canada, adapted its own accessibility guidelines based on provincial context to improve the web accessibility for disable peoples [34] .
Saudi Arabia also needs to review their policies related to web accessibility and to develop their own web accessibility guidelines according the country context, culture and disability types. This can be achieved by doing in-depth research with following objectives: 1) Evaluate national portals those provide e-governance services and university websites for web accessibility 2) Accumulation of barriers faced by different types of disable people 3) Categorizations of barriers into discrete problems 4) Mapping the discrete problems with WCAG 2.0 guidelines.
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VIII. CONCLUSION AND FUTURE WORK
Web accessibility is one of the main factor to access the quality of any website and if accessibility guidelines are not properly followed then many disable users will not be able to use the services provided by the website. According to the UN e-government survey 2016, Saudi Arabia belongs to the countries those have high level of e-government development index (EGDI). However web accessibility needs to be a top priority issue for Saudi Arabia to address properly so that its 4% disable citizen can get full benefit from the e-services provided by government.
In this study, a systematic literature review is conducted on selected research studies performed in Saudi Arabia and outside of Saudi Arabia to explore the web accessibility issue in the governmental and university websites. It is found that no website is following the World Wide Web consortium"s web accessibility guidelines. Legislation in this regard can play a vital role to improve the web accessibility. It is also noted that some countries have legislation but still facing web accessibility issue due to not proper implementation of web accessibility law.
This paper provides a strong foundation for future work to evaluate the national Saudi portals those provide e-governance services and university websites for web accessibility issues by involving the disable users, web developer, web designer and policy makers. To accumulate the barriers faced by different types of disable people. Then categorize the barriers into discrete problems and to map the discrete problems with WCAG 2.0 guidelines to explore which problem are covered by WCAG 2.0 and which user problems are missing. To address the missing problems will be helpful to do the legislation for web accessibility and to improve the existing web accessibility guidelines according to the local Saudi context.
